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Abstract — The amount of domestic carbon dioxide emissions is more than 600 million tons/year. The emitted CO,
should be captured and stored, however, suitable storage sites have not been found yet. A lot of researches on the con-
version of captured carbon dioxide to useful carbon source have been conducted. The purpose of this study is to convert
stable carbon dioxide to useful resources using less energy. For this purpose reducing gas and metallic oxide (activator)
are required. Hydrogen was used as reducing gas and cobalt ferrite was used as activator. Considering that activator has
different physical properties depending on synthesis methods, activator was prepared by hydrothermal synthesis and
solid method. Decomposition characteristics of carbon dioxide were investigated using synthesized powders. Tempera-
ture programmed reduction/oxidation (TPR/TPO) and thermogravimetric analyzer (TGA) device were used to observe
the decomposition characteristics of carbon dioxide. Activator prepared by solid method with 5 and 10 wt% CoO con-
tent showed an excellent performance. In TGA experiments with samples prepared by the solid method, reduction by

hydrogen was 29.0 wt% and oxidation by CO, was highest in 27.5 wt%.

excellent oxidation-reduction behaviors.

95% of adsorbed CO, was decomposed with
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Fig. 1. Diagram of the chromatographic apparatus used for TPR/TPO
measurements. SC(gas sample inlet stop-cock); FRC(flow
rate controller); R(reactor); F(furnace); CT(cold trap(-40 °C));
Dw(Dewar flask); TCD(thermal conductivity detector); Te(ther-
mocouple); TP(temperature programmer); XY (XY recorder).
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Fig. 2. XRD analysis of CoO-Fe,O; synthesized with different CoO
amounts.
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Fig. 3. SEM image of CoO-Fe,0; synthesized with different CoO
amounts.
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Fig. 10. Thermogravimetric analysis of CoO-Fe-O and CoFe,0, at
500 °C synthesized with different CoO amounts.
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and CoFe,0, synthesized with different CoO amounts.
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